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1 . Title of Invention 

Method of Production of Antibiotics B-41D, E and G 

2. Claims 

(1) Method of production of antibiotics B-41 D, E and G by cul taring Streptomyces 
which is a producer of antibiotic B-41, adding one or more substance selected from 
a group which includes valine, isobutyric acid, isovaleric acid, 2-ketoisovaleric 
acid, isocaproic acid, salt or ester of any of the foregoing, isobutanol and its 
ester to the culture medium. 

(2) Method according to Claim (1) in which the organism which produces B-41 is 
Streptomyces sp. B— 41— 146. 

(3) Method according to Claim (2) in which the objective is the production of 
B-41D. 

(4) Method according to Claim (1) in which B-41D is produced by culturing Strep- 
tomyces sp. B-41 -146 in a medium to which one or more substance selected from a 

Vl grc^ Jiach. includes D- or DL-valine, isobutyric acid, 2-ketovaleric acid and the 
salt or ester of any of the foregoing is added. - 

3. Detailed Description of the Invention 

This invention concerns a method by which antibiotics B-41D, E and G which 
effective as insecticides and acaricides are produced efficiently on industrial 



scale. 

B-41D, E and G are antibiotics produced by culturing streptomyces species 
which is a producer of B-41, for example strain B-41 -146. The structural formulae 
are as follows* 



* > * 



J 




The ef f J c^cy ot Uie^ti ageiltB against animal 
parasites/ especially nematodes, and against 
mites which parasitize plants and animals 
has been described in Kokai 56-32481 and 
in Japanese Patent Applications 55-153141 
and 56-7091. 

' » - 4t Z> : * - * » - 41 * 

The problem is that when organisms 

1-41 O : R - ca, 

which produce B-41 are cultured in the con- 
ventional manner, B-41 Aj , A3 and B 2 which have a methyl at position 25 and B-41 A 4 , 
B3 and ^ which have an ethyl in that position are also produced. There is therefore 
a demand for a method which would produce higher yields of D, E and G which have 
en isopropyl in position 25. 

We discovered that by adding certain substances to the culture medium for 
B-41 -producing organisms, B-41 D, E and G are obtained in high yields;. 

This invention concerns a method of production of B— 41 D, E and G by adding 
to the culture of B- 4 1 -producing Streptomyces one or more substance selected from 
a group comprised of valine, isobutyric acid, isovaleric acid, 2-ketoisovaleric acid, 
isocaproic acid, salt or ester of the above, isobutanol and its ester. 

B-41 -producing strains such as Streptomyces B-41-146 are registered as FERM 
1438 at the Agency of Industrial Science and Technology, MITI. The microbiological 
properties of the strain are given in detail in Kokai 50-29472. The organisms which 
are used in this invention were obtained by modifying strain B-41-146 by methods 
such as irradiation with X-ray, UV and radioactive rays or by means* of mutagens, ^nd 
include producers of b — 41 D, E and G. 

* + 

Valine used in our method may be the L isomer or the DL form. Among valine, 
isobutyric acid, isovaleric acid, 2-ketoisovaleric acid and isocaproic acid, L or 
DL valine, isobutyric acid and 2-ketoisovaleric acid are especially suitable. Their 
salts may be those of sodium or potassium. Their esters may be methyl, ethyl, or n- 
butyl which are lower alkyl esters, or benzyl ester. Isobutanol and its ester may 
also be used. Examples of the latter are esters of lower saturated aliphatic acids 
such as acetic and propionic acids. In experiments using 1 3 C-labeled compounds, it 
was found that isopropyl group was specifically incorporated at position 25. 

The amount of additive in the culture medium should be in the range of 0.001- 
1 w/v%, preferably 0.005-0.01 w/v%. Addition may be made at the time of preparation 
of the medium or during culture at any suitable step. 

The culture medium may be any preparation which provides the necessary nutri- 
ents to the organism aside from the specific additives. The carbon source may be 
glucose, sucrose, starch, glycerin, millet jelly, molasses or soybean oil. The 



nitrogen source may be skimmed milk, soybean po^d'ei^, vUie^t germ, /neat extract, Ipep- 

j » » > ■ 

tone, yeast cells, corn steep liquor, ammonium sulfate or ammonium nitrate. Calcium 
carbonate, sodium chloride, potassium chloride and phosphate may also be added as 
required . 

The method of culture, like that used for most antibiotic-producing organisms x 
should be one which uses a liquid medium, especially deep culture. The conditions 
include aerobic environment at 22— 30 °C, usually around 28*C. The pH of the medium 
should be in the range of 5.5-8.0 , preferably near neutrality at 6.5-7.5. Culture 
is continued until maximum concentrations of B— 41 D, E and G are attained. The time 
required to reach this stage varies with the method of culture, temperature, and 
composition of the medium, but is usually 5-15 days. 

For detection of B-41 components, the following procedure is used. Three ml 
of the culture is placed in a small test tube, 7 ml acetone is added, and the pre- 
paration is shaken to extract the desired material and is then centrifuged. Ten to 
20 >il of the supernatant is allowed to adsorb to TLC plate (made by Merck & Co., 
Kieselgel 60 F254) and developed with a mixture of dioxane: carbon tetrachloride 
(18:82) for 4 hours, after which absorption at 245 nm (blank: 380 nm) is measured 
using a 2-wavelength chroma to- scanner. Absorption is compared with that of the model 
compound and the yield is calculated. 

* 

To collect the antibiotics from the culture, adsorbents such as activated 
carbon j alumina or silicagel, synthetic adsorbent such as Dia-ion HP-10 or HP-20 
(made by Mitsubishi Chemicals), fixer such as Avicel (made by Asahi Chemicals) or 
filter paper, ion exchange resin or filtration agent such as ion exchange gel may 
also be used. The harvesting method described below is the most effective. 

Culture is filtered with the aid of filtration helper such as diatomaceous 
earth, and the cake is extracted with methanol. Water is added to the extract and 
the preparation is extracted with n— hexane and concentrated under reduced pressure 
to obtain an oily material containing the desired substance. This material is 
adsorbed with silicagel (Kakogel C-200) and eluted with a mixture of n-hexane: acetone 
(95:5) to obtain fractions containing D, E and G. Each fraction is concentrated under 
reduced pressure, and the residue is dissolved in a small volume of a mixture of n- 
hexane: ethyl acetate (20:1 ) and allowed to stand at room temperature, B-41 D, 
B-41 E and B-41 G are obtained each in its crystalline form. 

With the procedure of our invention, the yields of D, E and G are excellent 
and the total yield is high, so that separation and purification are made easy. The 
procedure would be highly useful in industry. 

The invention is described in detail in the examples which follow. 



Example 1 
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Stock culture medium (sucrose 1%, polypeptone 0*35*, ^HPC^ 0.05*) was 
placed in 500 ml Erlenmeyer flasks, 100 ml per flask and sterilized. One loopful 
of strain B 41-146 was inoculated into each flask and incubated at 28*C for 48 hours 
to obtain stock cultures. 

One ml of the stock culture was inoculated into a 1 00 ml Erlenmeyer flask 

containing 20 ml of the basic medium (glucose 4%, soybean powder 1%, skimmed milk 1%, 

NaCl 0.3%, com steep liquor 0.2% and CaC0 3 0.05%) and shake-cultured at 28°C for 

1 3 

3 days. DL-valine-2- C was added at 0.01 w/v% and culture was continued for 2 more 
days , at, the end of which time the proportion of D in the B— 41 antibiotics was about 
65V, that of E, 18V and that of G, 5V. When the additive was not used, the proportions 
of D, E and G were 37%, 9% and 2%, respectively. 

The culture obtained with the addition of DL-valine was filtered and the 
cells were extracted with methanol* Water was added to obtain a 50% solution which 
was then extracted with n-hexane. The n-hexane layer was dehydrated with Glauber's 
salt and concentrated under reduced pressure to obtain an oily substance. This mat— 

erial was purified by means of silicagel column and the Merck rover column and each 

13 13 
component was isolated. Incorporation of C was determined by 400 MHz C— NMR and 



MS. It was found that 
25 of D| E and G. 
Example 2 



15 



C of DL— valine-2 was specifically incorporated at position 



One ml of stock culture was transferred to 20 ml of medium composed of 
glucose 6%, asparagine . 0 .3%, leucine 0.5%, dipotassiura phosphate 0.05%, magnesium 
sulfate 0.05%, sodium chloride 0.05%, calcium chloride 0.02%, zinc sulfate 0.005%, 
manganese sulfate 0.001%, ferrous sulfate 0.002% and trace amounts of vitamins, 
k-valine, isobutyric acid, 2-ketoisovaleric acid, isocaproic acid and isobutanol 
were added under the conditions indicated in Table 1. After shake-culturing at 28°C 
for 8 days, the results shown in the table were obtained. 
Example 3 

Six hundred ml of stock culture was placed in a 2000 ml Erlenmeyer flask 
and sterilized. One loopful of culture of strain B-41-146 was inoculated and cul- 
tured for 48 hours at 28 *C. The contents of two such Erlenmeyer flasks were transferred 
to a 30-liter jar fermentor which contained 20 liters of sterilized medium of pH 
7.2-7.5, containing glucose 4%, soybean powder 1%, cornstarch 0.5%, skimmed milk 1%, 
com steep liquor 0.2%, sodium chloride 0.3% and CaCX> 3 0.05%. During the culture, 
the temperature was maintained at 28 °C and the internal pressure at 0.5 kg/cm . 
After 3 days of culture, 0.01% DL-valine was added and culture was continued for 
5 more days. Of the total B-41 antibiotics, D constituted 68% (by weight). When 
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* Hduts after the start of culture 

culture was maintained without the additive, the proportion of D was only 35%. 
When 20 liters of culture obtained with the addition of DL-valine was adjusted to 
pH 3 with sulfuric acid and the culture was filtered under pressure with the 
addition of 1 kg celite, a cake of aJbout 3 kg was obtained.; This was extracted with 
15 liters of methanol and filtered. To 15 liters of the methanol solution, 10 liters 
of water was added and the preparation was extracted with 20 liters of n-hexane. 
The n-hexane layer was dehydrated with Glauber's salt and concentrated under reduced 
pressure at 40-45*C in a water bath, 23 g of oil was obtained. This was dissolved 
in about 30 ml n-hexane and adsorbed on a column containing 2 kg silicagel and n- 
hexane. Development was done with n-hexane: acetone at 95:5, to obtain 2.5 liters 
of fraction containing B-41 D. This was concentrated in the manner described above 
to obtain crude crystals of B-41 D. These were dissolved in n-hexane: ethyl acetate 
at 20:1 and allowed to stand at room temperature. The crystals which formed were 
filtered to obtain 210 mg of purified crystals of B-41 D. 



